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Description 

FIELD OF THE INVENTION 

The present invention relates to a process for pre- 
paring compositions comprising condensed detergent 
granules 

BACKGROUND OF THE INVENTION 

Granular detergent compositions have so far been 
principally prepared by spray drying, in the spray drying 
process the detergent components, such as surfactants 
and builders, are mixed with as much as 35-50% water 
to form a slurry. The slurry obtained is heated and spray 
dried, which is expensive. A good agglomeration proc- 
ess, however, could be less expensive. 

Spray drying requires 30-40 wt. % of the water to 
be removed. The equipment used to produce spray dry 
is expensive. The granule obtained has good solubility 
but a tow bulk density, so the packing volume is large. 
Also, the flow properties of the granule obtained by 
spray drying are adversely affected by large surface ir- 
regularities, and thus the granulate has a poor appear- 
ance. There are other known disadvantages in prepar- 
ing granular detergents by spray drying. 

There are many prior art nonspray -drying process- 
es which produce detergent granules. They have draw- 
backs as well. Most require more than one mixer and a 
separate granuiation operation, Others require use of 
the acid form of the surfactant to work, Some others re- 
quire high temperatures which degrade the starting ma- 
terials. High active surfactant paste is avoided in these 
processes because of its stickiness. 

EP-A-0 110 731, published August 13, 1984, dis- 
closes processes for making detergent powders by mix- 
ing surfactant solutions in a neat phase, with builder 
powders in order to form a solid without any evaporative 
drying. Processes for solid bars or blocks for milling are 
described, but there is no teaching of paste conditioning 
to directly form high active granules by agglomeration. 

EP-A-0 345 090, published December 6, 1989, dis- 
poses a process for manufacturing particulate deter- 
gent compositions comprising contacting detergent acid 
with neutralizing agents and providing particulates by 
contacting the detergent acid with a particulate neutral- 
izing agent or detergent salt with carrier in an absorption 
zone, 

EP-A-0 349 201 , published on January 3, 1 990, and 
EP-A-0 402 111, published on 12th December 1990, 
both disclose a process for preparing condensed deter- 
gent granules by mixing dry detergent builders and high 
active surfactant paste to form a uniform dough, which 
is subsequently granulated using fine dispersion to form 
uniform, free flowing particles, in the process of EP-A- 
0 349 201 the dough is chilledtoatemperature of -25°C 
to 20°C, prior to "cold" granulation. One problem asso- 
ciated with the processes of both EP-A-0 349 201 and 



EP-A-0 402 111 is that the dough is too viscous to be 
pumped, stored, transported or otherwise handled, es- 
pecially in large, industrial quantities, 

EP-A-0 403 148, published on 19th December 
s 1990, discloses an alternal i uial prone 
wherein very high active pastes are mixed, with me- 
chanical work input, above their solidification point. The 
pastes are then chilled, or allowed to cool to low tem- 
peratures at which the paste solidifies The resulting sol- 
10 ]d is subsequently formed into granules by a suitable 
size reduction process e.g. by grinding or extrusion after 
the worked paste has been allowed to come to room 
temperature. 

EP-0 390 251, published October 3, 1990, disclos- 
is es a process for the continuous preparation of a granular 
detergent or composition comprising steps of treating, 
firstly, particulate starting material of detergent sur- 
factant and builders in a high-spead mixer, secondly in 
a moderate-speed granulator/densifier and thirdly in a 
so drying/cooling apparatus, with the addition of powder in' 
the second or between the first and second step to re- 
duce the amount of oversize particles. 

A. Davidsohn and B M. Mildwidsky, Synthetic De- 
tergents, John Wiley & Sons 6th edition, 1 978, discloses 
2$ general detergency teachings, including the manufac- 
turing of finished detergent products. 

High shear and cold mixing processes per se are 
known, but they require an extra grinding step or some 
other action. E.g., some use a dry neutralization tech- 
no nique of mixing an acid form of the surfactant with sodi- 
um carbonate. See U.S. Pai. No. 4,51 5,707, Brooks, is- 
sued May 7, 1985: Japanese laid-open Appln. No. 
183540/1983, Kao Soap Co., Ltd., filed Sept. 30, 1983; 
and Japanese Sho. 61 -11 8500, Lion K.K., June 5, 1 98S. 
ss Typically, excess carbonate is required {2-20 molar ex- 
cess) to assure reasonable conversion of the surfactant 
acids, Excess carbonate adversely drives up the wash 
water pH to the very alkaline range which can be unde- 
sirable, particularly for some iow-phosphate formulas. 
40 The use of a surfactant acid generally requires im- 
mediate use or cool temperature storage, for highly re- 
active acids such as the alkyi sulfate acids are subject 
to degradation unless cooled, they tend to undergo hy- 
drolysis during storage, forming free sulfuric acid and 
4S alcohol, in practical terms, such prior art processes re- 
quire close -coup ling of surfactant acid production with 
granulation which requires an additional capital invest- 
ment. 

A second route, well known in the field and de- 
50 scribed in the patent literature, is the in-situ neutralisa- 
tion of the anionic surfactant acid with caustic solutions 
(e.g. 50% NaOH} or caustic powders (e.g. Na £ C0 3 ) 
right before or in the course of the granulation step. In 
this situation, precautions are needed to ensure com- 
55 plete neutralisation of the acid to avoid undesirable ef- 
fects on the rest of the surfactant matrix upon storage/ 
or during the wash. The resulting particle is a highly 
dense granule which can be incorporated into granular 
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detergents. 

While this second route uses tower temperatures 
and less drastic shear conditions than crutching and 
spray drying, it has many limitations. On one side the 
need to carry out a chemical reaction (neutralization) S 
during or right before the granulation step limits consid- 
erably the range of processing conditions that can be 
used (temperature, chemicais, etc.). The very lowpH of 
the anionic surfactant acid prevents the incorporation of 
chemicais sensitive to these acidic conditions. But io 
above aii, in the case of those anionic surfactants which 
are not chemically stable in the acid form or physically 
unstable, this process requires the close coupling of the 
sulphation/sulphonation unit with the neutralization/ 
granulation step. This results in considerable limitations ?s 
in the logistics and/or the design of the facilities for these 
processes as well as an important increase in the com- 
plexity and difficulty of the control systems for the overall 
process. 

The present invention brings solutions to the prob- so 
lems mentioned above and provides with a more flexible 
and versatile route to the processing of granular deter- 
gents. The present invention is based on an agglomer- 
ation/ granulation step that is completely uncoupled 
from the sulphation/sulphonation process. To obtain the 2£ 
greatly increased surfactant activity of the agglomer- 
ates, the present invention enables the increase in the 
ratio of paste to powder that can be formed into crisp 
granules. This is achieved by a chemical structuring of 
the paste by the addition of specific chemical structuring 30 
agents. The basis of the invention is the introduction of 
the anionic surfactant in an aqueous, highly concentrat- 
ed solution of its salt, most preferably of its sodium salt. 
These high active (low moisture) surfactant pastes are 
of a high viscosity but remain pumpable at temperatures 35 
at which the surfactants are stable. This guarantees the 
ability to transport and transfer the chemical from the 
manufacturing location to the granulation site and to be 
able to have adequate storage facilities prior to the for- 
mation of a particle. Forthose cases where both the sul- 40 
phation/sulphonation is already immediately preceding 
the granulation step, it provides the possibility to install 
intermediate buffer tanks that simplifies the control of 
the whole unit. In the case of some anionic surfactants 
or mixtures of them where highly viscous liquid crystal 4$ 
phases occur, this technology requires that either lower 
viscous phases can be formed (e.g. neat phases) or that 
some viscosity modifiers are used (.e.g. hydrotropes). 

The present invention also describes a process for 
carrying out the conditioning of the paste. It has been so 
discovered that the addition of the chemical structuring 
agents, is critical to physical properties such as viscos- 
ity, melting point and stickiness which in turn determine 
the characteristics of the detergent granules made by 
mixing/granulation of the paste. It has been found that £$ 
a very effective way to achieve this paste conditioning 
is to use an extruder. 

An important object of the present invention is to 



make a dense, concentrated detergent granular product 
by an agglomeration process as opposed to a spray- 
drying process. Other objects of the present invention 
will be apparent in view of the following. 

SUMMARY OF THE INVENTION 

The present invention relates to an economical 
process for making a dense, concentrated detergent 
granular product, and particularly, compositions com- 
prising very high aciive condensed detergent granules, 
wherein said process comprises high active paste ag- 
glomeration steps coupled with chemical treatment of 
the resultant paste. 

The present invention is particularly applicable to 
all neutralized AS aqueous pastes. It may prove appli- 
cable to a wide variety ol surfactants. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a process for mak- 
ing a free flowing granular detergent comprising : mixing 
an effective amount of a chemical structuring agent and 
an effective amount of an aqueous surfactant paste hav- 
ir i i * a idly forming 

a uniform stiff paste from said mix at a paste tempera- 
ture of at least 20°C but excluding 20°C; granulating 
said paste upon mixing with a dry detergent powder 
wherein said surf rant | te mprised o at least 
one anionic surfactant, and any other surfactants, if 
present, are selected from the group of anionic, nonion- 
ic, zwitterionic, ampholytic and cation ic surfactants and 
mixtures thereof, In a preferred process said chemical 
structuring agent is added in a continuous process. 

The present invention is based on a process for pro- 
ducing high active surfactant pastes, having an agglom- 
eration/ granulation step that is completely uncoupled 
from the sulphation/sulphonation process, and, addi- 
tionally, a chemical conditioning of the pastes produced 
by said process to obtain high active granules. Condi- 
tioning of a paste means the modifying its physical char- 
acteristics to form higher active agglomerates which 
otherwise are not easily obtainable under normal oper- 
ating conditions. The present invention is particularly 
applicable to ail neutralized AS aqueous pastes, It may 
prove applicable to a wide variety of surfactants (e.g. 
Coco, Tallow, ... etc), in one embodiment of the present 
invention, the introduction of the anionic surfactant in an 
aqueous, highly concentrated solution of its salt, prefer- 
ably its sodium salt. These high active (and, preferably, 
low moisture) surfactant pastes are of a high viscosity 
but remain pumpable at temperatures at which the sur- 
factants are stable. In other embodiments of the present 
invention, anionic surfactants or mixtures comprising at 
least one anionic surfactant, where highly viscous liquid 
crystal phases occur, requires that either lower viscous 
phases be formed or that some viscosity modifiers are 
used. Chemical structuring agents are organic and/or 
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inorganic compounds that altar the physical structure 
and/or physical characteristics of the surfactant paste 
when added to the paste, it has been found that the ad- 
dition to the surfactant pasts reduces the stickiness of 
the paste, increases its viscosity and increases its sof- 
tening point. This allows for more paste to be added dur- 
ing the aggbmeration process thus leading to higher ac- 
tive agglomerates i.e. more than 50% This method of 
treating the surfactant paste can be performed batch- 
wise and continuous, preferably continuously. 

In a preferred embodiment of the invention an ex- 
truder is used to condition the paste. The extruder is a 
versatile piece of equipment which enables two or more 
pastes to be mixed and/or the chemical structuring 
agents to be added to, and mixed with the viscous paste. 
Furthermore it enables moisture to be removed under 
vacuum, and it enables control of paste temperature. 
Conditioning of the paste, as defined herein, means: a) 
increasing its apparent viscosity, b) increasing its effec- 
tive melting point, c) increasing the "hardness" of the 
paste and d) decreasing the stickiness of the granules 
formed The hardness/softness of the paste may be 
measured by a softness penetrometer according to 
ASTM D 217-iP50 or ISO 2137. Paste hardness meas- 
ured in this way should be less than 2 cm, preferably 
less than 1 cm. 

his pas cond .nrg is achieved by adding of struc- 
turants (usually electolytes) to the high active detergent 
paste. A paste useful for this invention will consist of at 
least 40% by weight of salts of anionic surfactants, 
which has a viscosity of at least 10 Pa.s when measured 
at 70° C and a shear rate of 25s" 1 , 

The Chemical Structuring Agents 

Various chemical structuring agents, when added 
to the surfactant paste, resuit in a modification of ihe 
chemical and/or physical characteristics of the paste to 
form very high active agglomerates. These agents may 
be in a solid, liquid or solution form, depending on their 
specific chemicai properties. Examples of agents useful 
in the present invention include 50% NaOH (aq), 50% 
KOH (aq), NaCI, phosphonate, silicate, silica, starch, 
polymers and copoiymers, nonionic surfactant and 
urea. The agents above can be used independently or 
in combination with each other, in accordance with their 
compatabiiity. 

The Pastes 

One or various aqueous pastes of the salts of ani- 
onic surfactants is preferred for use in the present in- 
vention, preferably the sodium salt of the anionic sur- 
factant. In a preferred embodiment, the anionic sur- 
factant is preferably as concentrated as possible, (that 
is, with the lowest possible moisture content that allows 
it to flow in the manner of a liquid) so that it can be 
pumped at temperatures at which it remains stable. 



While granulation using various pure or mixed sur- 
factants is known, for the present invention to be of prac- 
tical use in industry and to result in particles of adequate 
physical properties to be incorporated into granular de- 
5 tergents, an anionic surfactant must be part of the paste 
in a concentration of above 40%, preferably from 
40-95%, 

It is preferred that the moisture in the surfactant 
aqueous paste is as low as possible, while maintaining 

io paste fluidity, since low moisture leads to a higher con- 
centration of the surfactant in the finished particle. Pref- 
erably the paste contains between 5 and 40% water, 
more preferably between 5 and 30% water and most 
preferably between 5% and 20% water, A highly attrac- 
ts tive mode of operation for lowering the moisture of the 
paste prior to entering the agglomerator without prob- 
lems with very high viscosities is the installation, in line, 
of an atmospheric or a vacuum flash drier whose outlet 
is connected to the agglomerator. 

20 It is preferable to use high active surfactant pastes 
to minimize the total water level in the system during 
mixing, granulating and drying. Lower water levels allow 
for: (1) a higher active surfactant to builder ratio, e.g., 1: 
1 ; (2) higher levels of other iiquids in the formula without 

2B causing dough or granular stickiness; (3) less cooling, 
due to higher allowable granulation temperatures; and 
(4) less granular drying to meet final moisture limits. 

Two important parameters of the surfactant pastes 
which can affect the mixing and granuiation step are the 

30 paste temperalure and viscosity. Viscosity is a function, 
among others, of concentration and temperature, with 
a range in this appi ication from about 1 0 Pa.s to 1 0,000 
Pa.s Preferably, the viscosity of the paste entering the 
system is from about 20 Pa.s to 1 00 Pa.s. and more prel- 

3S erably from 30 to 70 Pa.s. The viscosity of the paste of 
this invention is measured at a temperature of 70°C. 

The paste can be introduced into the mixer at an 
initial temperature between its softening point (generally 
in the range of 40-60°C) and its degradation point (de- 

40 pending on the chemical nature of the paste, e.g. alky! 
sulphate pastes tend to degrade above 75-85 c C). High 
temperatures reduce viscosity simplifying the pumping 
of the paste but result in tower active agglomerates. The 
use of in-line moisture reduction steps (e.g. flash dry- 

4S jng), however, require 1he use of higher temperatures 
(above 100°C). In the present invention, the activity of 
the agglomerates is maintained high due to the elimina- 
tion of moisture. 

The introduction of the paste into the mixer can be 

so done in many ways, from simply pouring to high pres- 
sure pumping through small holes at the end of the pipe, 
before the entrance to the mixer. While ail these ways 
are viable to manufacture agglomerates with good phys- 
ical properties, it has been found that in a preferred em- 

55 bodiment of the present invention the extrusion of the 
paste results in a better distribution in the mixer which 
improves the yield of particles with the desired size. The 
use of high pumping pressures prior to the entrance in 
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the mixer results in an increased activity in the final ag- 
glomerates. By combining both effects, and introducing 
the paste through holes (extrusion) small enough to al- 
low the desired flow rate but ttiat keep the pumping pres- 
sure to a maximum feasible in the system, highly advan- 
tageous results are achieved. 

High Active Surfactant Faste 

The activity of the aqueous surfactant paste is at 
least 40% and can go up to about 95%; preferred activ- 
ities are : 50-80% and 65-75%. The balance of the paste 
is primarily water but can include a processing aid such 
as a nonionic surfactant. At the higher active concentra- 
tions, little or no builder is required for cold granulation 
of the paste. The resultant concentrated surfactant 
granules can be added to dry builders or powders or 
used in conventional agglomeration operations. The 
aqueous surfactant paste contains an organic sur- 
factant selected from the group consisting of anionic, 
zwitterionic, ampholytic and cationic surfactants, and 
mixtures thereof. Anionic surfactants are preferred. No- 
nionic surfactants are used as secondary surfactants or 
processing aids and are not included herein as an "ac- 
tive" surfactant. Surfactants useful herein are listed in 
U S. Pat. No. 3,664,961, Morris, issued May 23, 1972, 
and in U S, Pat. No. 3,919,678, Laughlin st aL issued 
Dec. 30, 1975. Useful cationic surfactants also include 
those described in U.S. Pat. No. 4,222,905, Cockrell. 
issued Sept. 16, 1980, and in U.S. Pat. 4,239,659, Mur- 
phy, issued Dec. 16, 1980. However, cationic sur- 
factants are generally less compatible with the alumino- 
sllicate materials herein, and thus are preferably used 
at low levels, if at all, in the present compositions. The 
following are representative examples of surfactants 
useful in the present compositions. 

Water-soiuble salts of the higher fatty acids, i.e., 
"soaps", are usefui anionic surfactants in the composi- 
tions herein. This includes alkali metal soaps such as 
the sodium, potassium, ammonium, and aikylammoni- 
um salts of higher fatty acids containing from 8 to 24 
carbon atoms, and preferably from 12 to 18 carbon at- 
oms. Soaps can be made by direct saponification of fats 
and oils or by the neutraiization of free fatty acids. Par- 
ticularly useful are the sodium and potassium salts of 
the mixtures of fatty acids derived from coconut oil and 
tallow, i.e., sodium or potassium tallow and coconut 
soap. 

Useful anionic surfactants also include the water- 
soluble salts, preferably the alkali metal, ammonium and 
alkyblammonium salts, of organic sulfuric reaction 
products having in their molecular structure an alkyl 
group containing from about 10 to about 20 carbon at- 
oms and a sulfonic acid or sulfuric acid ester group. (In- 
cluded in the term "alkyl" is the aikyl portion of acyi 
groups.) Examples of this group of synthetic surfactants 
are the sodium and potassium aikyl sulfates, especially 
those obtained by sulfating the higher alcohols (C B -C 18 



carbon atoms) such as those produced by reducing the 
glycerides of tallow or coconut oii; and the sodium and 
. potassium aikyl benzene sulfonates in which the atkyi 
group contains from about 9 to about 1 5 carbon atoms, 

5 in straight or branched chain configuration, e.g., those 
of the type described in U.S. Pat. Nos. 2,220,099 and 
2,477,383. Especially valuable are linear straight chain 
alkyl benzene sulfonates in which the average number 
of carbon atoms in the alkyl group is from 11 to 13, ab- 

10 breviated as C ir C 13 LAS. 

Other anionic surfactants herein are the sodium 
alkyl glyceryl ether sulfonates, especially those ethers 
of higher alcohols derived from tallow and coconut oil: 
sodium coconut oil fatty acid monoglyceride sulfonates 

is and sulfates; sodium or potassium salts of alkyl phenol 
ethylene oxide ether sulfates containing from 1 to 10 
units of ethylene oxide per molecule and wherein the 
alkyl groups contain from 8 to 1 2 carbon atoms; and so- 
dium or potassium salts of alkyl ethylene oxide ether sul- 

20 fates containing from 1 to 10 units of ethylene oxide per 
molecule and wherein the alkyl group contains from 10 
to 20 carbon atoms 

Other useful anionic surfactants herein include the 
water-soluble salts of esters of aipha-sulfonated fatty 

25 acids containing from 6 to 20 carbon atoms in the fatty 
acid group and trom 1 to 10 carbon atoms in the ester 
group; water-soluble salts of 2-acyloxy-alkane-l -sulfon- 
ic acids containing from 2 to 9 carbon atoms in the acyl 
group and f rem 9toabout23 carbon atoms in th e a I kan e 

30 moiety; alky! ethersulfates containing from I0to20car- 
bon atoms in the alkyl group and from 1 to 30 moles of 
ethylene oxide; watersoiubie salts of olefin sulfonates 
containing from 12 to 24 carbon atoms; andbeta-alky- 
loxy alkane sulfonates containing from 1 to 3 carbon at- 

35 oms in the alkyl group and from 8 to 20 carbon atoms 
in the alkane moiety. Although the acid salts are typically 
discussed and used, the acid neutralization cam be per- 
formed as part of the fine dispersion mixing step. 

The preferred anionic surfactant pastes are mix- 

40 tures of linear or branched alkylbenzene sulfonates hav- 
ing an alkyl of 10-16 carbon atoms and alkyl sulfates 
having an alkyl of 10-18 carbon atoms. These pastes 
are usually produced by reacting a liquid organic mate- 
rial with sulfur trioxide to produce a sulfonic or sulfuric 

4S acid and then neutralizing the acid to produce a salt of 
that acid. The salt is the surfactant paste discussed 
throughout this document. The sodium salt is preferred 
due to end performance benefits and cost of NaOH vs. 
other neutralizing agents, but is not required as other 

so agents such as KOH may be used. 

Water-soluble nonionic surfactants are also useful 
as secondary surfactant in the compositions of the in- 
vention. Indeed, preferred processes use anionic/noni- 
onic blends. A particularly preferred paste comprises a 

55 blend of nonionic and anionic surfactants having a ratio 
of Irom 0.01:1 to 1:1, more preferably 0.05:1 . Non ionics 
can be used up to an equal amount of the primary or- 
ganic surfactant. Such nonionic materials include com - 
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pounds produced by the condensation of alkylene oxide 
groups (hydrophilic in nature) with an organic hydropho- 
bic compound, which may be aliphatic or alkyi aromatic 
in nature. The length of the polyoxyalkylenc group which 
is condensed with any particular hydrophobic group can 
be readily adjusted to yield a water-soiubie compound 
having the desired degree of balance between hy- 
drophilic and hydrophobic elements. 

Suitable nonionic surfactants include the polyethyl- 
ene oxide condensates of alkyi phenols, e.g., the con- 
densation products of alkyi phenols having an alkyi 
group containing from 6 to 1 6 carbon atoms, in either a 
straight chain or branched chain configuration, with from 
4 to 25 moles of ethylene oxide per moie of alkyi phenol. 

Preferred nonionics are the water-soluble conden- 
sation products of aliphatic alcohols containing from 8 
to 22 carbon atoms, in either straight chain or branched 
configuration, with from 4 to 25 moles o? ethylene oxide 
per more of alcohol, Particularly preferred are the con- 
densation products of alcohols having an aikyi group 
containing Irom 9 to 15 carbon atoms with from 4 to 25 
mofes of ethylene oxide per mole of alcohol; and con- 
densation products of propylene glycol with ethylene ox- 
ide. 

Semi-polar nonionic surfactants include water-sol- 
ubte amine oxides containing one alkyi moiety of from 
1 0 to 1 8 carbon atoms and 2 moieties selected from the 
group consisting of alky! groups and hydroxyalkyl 
groups containing from 1 to 3 carbon atoms; water-sol- 
uble phosphins oxides containing one alkyi moiety of 10 
to 18 carbon atoms and 2 moieties selected from the 
group consisting of alky! groups and hydroxyalkyl 
groups containing from 1 to 3 carbon atoms; and water- 
soluble sulfoxides containing one alkyi moiety ol from 
10 to 1S carbon atoms and a moiety selected from the 
group consisting of alkyi and hydroxyalkyl moieties of 
from 1 to 3 carbon atoms 

Ampholyte surfactants include derivatives of 
aliphatic or aliphatic derivatives of heterocyclic second- 
ary and tertiary amines in which the aliphatic moiety can 
be either straight or branched chain and wherein one of 
the aiiphatic subsfituents contains from 8 to 18 carbon 
atoms and at least one aliphatic substituent contains an 
anionic water-solubiiizing group. 

Zwitterionic surfactants include derivatives of 
aliphatic quaternary ammonium phosphonium, and sul- 
fonium compounds in which one of the aiiphatic substit- 
uenis contains from 8 to IS carbon atoms. 

Particularly preferred surfactants herein include lin- 
ear alkylbenzene sulfonates containing from 11 to 14 
carbon atoms in the alkyi group; tallow alkyi sulfates; 
coconutalkyi glyceryl ether sulfonates; alkyi ether sul- 
fates wherein the aikyi moiety contains from 14 to 18 
carbon atoms and wherein the average degree of ethox- 
ylation is from 1 to 4; olefin or paraffin sulfonates con- 
tainingfrom 14to 16 carbon atoms; alkyidimethylamine 
oxides wherein the alkyi group contains from 11 to 16 
carbon atoms; 



alkyldimethylammonio propane sulfonates and aikyld- 
imethytammonio hydroxy propane sulfonates wherein 
the aikyi group contains from 14 to 18 carbon atoms; 
soaps of higher fatty acids containing from 12 to 18 car- 
5 bon atoms: condensation products of C9-C15 alcohols 
with from 3 to 8 moles o! ethylene oxide, and mixtures 
thereof. 

Uselul cationic surfactants include. Useful cationic 
surfactants include water-soluble quaternary ammoni- 
ac urn compounds of the form R^RgF^N'X-, wherein R 4 
is alkyi having from 10 to 20, preferably from 12-18 car- 
bon atoms, and R E , R 6 and R 7 are each C, to C 7 aikyi 
preferably methyl; X' is an anion, e.g, chloride. Exam- 
ples of such trimethyl ammonium compounds include 

75 C 12-14 alkvl trimethy! ammonium chloride and cocalkyl 
trimethyl ammonium rnethosulfate. 

Specific preferred surfactants for use herein in- 
clude: sodium linear C^-C^ alkylbenzene sulfonate; cc- 
olefin sulphonates; triethanolammonium C ir C 13 alkyl- 

20 benzene sulfonate; aikyi sulfates, (tallow, coconut, 
palm, synthetic origins, e.g. C 4S , etc.); sodium alkyi sul- 
fates; MES; sodium coconut alkyi glyceryl ether sul- 
fonate; the sodium salt of a sulfated condensation prod- 
uct of a tallow aicohol with aboul 4 moles of ethylene 

25 oxide; the condensation product of a coconut fatty alco- 
hol with about 6 motes of ethylene oxide; the conden- 
sation product of taiiowfatty alcohol with about 11 moles 
of ethylene oxide; the condensation of a fatty alcohol 
containing from 14 to 15 carbon atoms with about 7 

30 moles of ethylene oxide, the condensation product of a 
C 12 -C 13 fatty alcohol with about 3 moles of ethylene ox- 
ide; 3-{N,N-dimetbyl-N-coconutalkylammonio)-2-hy- 
droxypropane-l-sulfonate; 3-(N,N-dimethyl-N-coco- 
nutalkylammonio)-propane-i-suifonate: 6- (N-dodecyl- 

35 benzyl-N,N-dimethy!amrnonio) hexanoate; dodecyld- 
imethylamine oxide; coconutaikyldimethylamine oxide; 
and the water-soluble sodium and potassium salts of co- 
conut and tallow fatty acids. 

(As used herein, the term "surfactant" means non- 

40 nonionic surfactants, unless otherwise specified) 

The Extruder 

The extruder fulfils the functions of pumping and 
45 mixing the viscous surfactant paste on a continuous ba- 
sis, A basic extruder consists of a barrel wfth a smooth 
inner cylindrical surface. Mounted within this barrel is 
the extruder screw. There is an iniet port for the high 
active paste which, when the screw is rotated, causes 
50 the paste to be moved along the length of the barrel. 
The detailed design of the extruder allows various func- 
tions to be carried out. Firstly additional ports in the bar- 
rel may allow other ingredients, including the chemical 
structuring agents to be added directly into the barrel. 
55 Secondly a vacuum pump and a seal around the shaft 
of the screwallows a vacuum to be drawn which enables 
the moisture level to be reduced. Thirdly means for heat- 
ing or cooling may be installed in the wall of the barrel 
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for temperature control. Fourthly, careful design of tho 
extruder screw promotes mixing of the paste both with 
itself and with other additives. 

A preferred extruder is the twin screw extruder. This type 
of extruder has two screws mounted in parallel within 
the same barrel, which are made to rotate either in the 
same direction (co-rotation) or in opposite directions 
(counter-rotation). The co-rotating twin screw extruder 
is the most preferred piece of equipment for use in this 
invention. 

An extruder is particularly useful in this invention be- 
cause the paste can be effectively cooled by adding liq- 
uid nitrogen or solid carbon dioxide into the barrel (this 
may be considered surprising, because normally an ex- 
truder heats its contents as a result of the mechanical 
energy input to overcome viscous shear forces) and at 
the same time pumps the increasingly viscous (colder) 
paste out of the extruder and into the mixer/aggiomera- 
tor were granulation takes place. 

Suitable twin screw extruders for use in the present 
invention include those supplied by : APV Baker, (CP 
series); Werner and Pfleiderer, (Continua Series); 
Wsnger, (TF Series); Leistritz, (2SE Series); and Buss, 
(LR Senes). 

The extruder allows moisture and temperature re- 
duction. Moisture may be removed under vacuum, pref- 
erably between O mmHg (gauge) and -55 mmHg 
(gauge), (0 - 7,3 kPa below atmospheric pressure). 

Temperature may be reduced by the addition of sol- 
id carbon dioxide or liquid nitrogen directly into the ex- 
truder barrel. Preferably liquid nitrogen is used at up to 
30% by weight of the paste. 

Powder stream 

Although the preferred embodiment of the process 
of the present invention involves introduction of the an- 
ionic surfactant in via pastes as described above, it is 
possible to have a certain amount via the powder 
stream, for example in the form of blown powder. In 
these embodiments, it is necessary that the stickiness 
and moisture of the powder stream be kept at low levels, 
thus preventing increased "loading" of the anionic sur- 
factant and, thus, the production of agglomerates with 
too high of a concentration of surfactanl. The liquid 
stream of a preferred agglomeration process can also 
be used to introduce other surfactants and/or polymers 
This can be done by premixing the surfactant into one 
liquid stream or, alternatively by introducing various 
streams in the agglomerator. These two process em- 
bodiments may produce differences in the properties of 
the finished particles (dispensing, gelling, rate of disso- 
lution, etc.), particularly, if mixed surfactants are allowed 
to form prior to particle formation. These differences can 
then be exploited to the advantage of the intended ap- 
plication for each preferred process. 



i . ' - ±J_i i Gj2 ' i 

The term "fine dispersion mixing and/or granulation, 
" as used herein, means mixing and/or granulation of 

s the above mixture in a fine dispersion mixer at a blade 
tip speed of from 5m/sec. to 50 m/sec, unless otherwise 
specified. The total residence time of the mixing and 
granulation process is preferably in the order of from 0.1 
to 10 minutes, more preferably 0.1-5 and most prefera- 

to bly 0.2-4 minutes. The more preferred mixing and gran- 
ulation tip speeds are 10-45 m/sec. and 15-40 m/sec. 

The ratio of paste to powder should be chosen in 
order to maintain visible, discrete particles at all stages 
of the process. These particles may be sticky at higher 

'5 temperatures but must be substantially free flowing so 
that the mixing and granulation steps can be carried out 
simultaneously, or immediately sequentially without 
causing blockage of the mixer/gran ulator. 

Any apparatus, plants or units suitable for the 

so processing of surfactants can be used for carrying out 
the process according to the invention. Suitable appa- 
ratus includes, for example, falling film sulphonating re- 
actors, digestion tanks, esterificatiort reactors, etc. For 
mixing/ agglomeration any of a number of mixers/ag- 

ss glomerators can be used. In one preferred embodiment, 
the process of the invention is continuously carried out. 
Especially preferred are mixers of the Fukae R FS-G se- 
ries manufactured by Fukae Powtech Kogyo Co., Ja- 
pan; this apparatus is essentially in the form of a bowl- 
so shaped vessel accessible via a top port, provided near 
its base with a stirrer having a substantially vertical axis, 
and a cutter positioned on a side wall. The stirrer and 
cutter may be operated independently of one another 
and at separately variable speeds. The vessel can be 

3S fitted with a cooling jacket or, if necessary, a cryogenic 

Other similar mixers found to be suitable for use in 
the process of the invention inicude Diosna R V series 
ex Dierks & Sonne, Germany; and the Pharma Matrix R 
40 ex T K Fielder Ltd., England. Other mixers believed to 
be suitable for use in the process of the invention are 
the Fuji R VG-C series ex Fuji Sangyo Co., Japan; and 
the F!oto R ex Zanchetta & Co srl, Italy. 

Other preferred suitable equipment can include Eiri- 
45 ch R , series RV, manufactured by Gustau Eirich Hardhe- 
im, Germany: Lddige R , series FM for batch mixing, se- 
ries Baud KM for continuous mixing/agglomeration, 
manufactured by Lodige Machinenbau GmbH, Pader- 
born Germany; Drais B T160 series, manufactured by 
so Drais Werke GmbH, Mannheim Germany; and Wink- 
worth R RT 25 series, manufactured by Winkworth Ma- 
chinery Ltd., Bershire, England. 

The Littieford Mixer, Model #FM-130-D-12, with in- 
ternal chopping blades and the Guisinart Food Proces- 
55 S or, Model #DCX-Plus, with 7.75 inch (19,7 cm) blades 
are two examples of suitable mixers. Any other mixer 
with fine dispersion mixing and granulation capability 
and having a residence time in the order of 0.1 to 10 
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minutes can be used. The "turbine-type" impelier mixer, 
having several blades on an axis of rotation, is preferred. 
The invention can be practiced as a batch or a continu- 
ous process. 

Operating Temperatures 

Preferred operating temperatures shouldalso be as 
low as possible since this leads to a higher surfactant 
concentration in the finished particle. Preferably the 
temperature during the agglomeration is less than 
1 00°C, more preferably between 20and90°C, and most 
preferably between 20 and 80°C, but excluding 20°C. 
Lower operating temperatures useful in the process of 
the present invention may be achieved by a variety of 
methods known in the art such as nitrogen coofing, cool 
water jacketing of the equipment, addition of solid C0 2 , 
and the like; with a preferred method being solid C0 2 , 
and the most preferred method being nitrogen coofing. 

A highly attractive option in a preferred embodiment 
of the present invention to further increase the concen- 
tration of surfactant in the final particle, is accomplished 
by the addition to a liquid stream containing the anionic 
surfactant and/or other surfactant, of other elements 
that result in increases in viscosity and/or melting point 
and/or decrease the stickiness of the paste. In a pre- 
ferred embodiment of the process of the present inven- 
tion the addition of these elements can be done in fine 
as the paste is pumped into the agglomerator. Example 
of these eiements can be various powders, described 
in more detail herein. 



Drying 

The desired moisture content of the free flowing 
granules of this invention can be adjusted to levels ad- 

s equate forthe intended application by drying in conven- 
tional powder drying equipment such as fluid bed dryers. 
If a hot airfluid bed dryer is used, care must be exercised 
to avoid degradation of heat sensitive components of 
the granules It is also advantageous to have a cooling 

10 step prior to large scaie storage. This step can also be 
done in a conventional fluid bed operated with cool air. 
The drying/cooling of the agglomerates can also be 
done in any other equipment suitable for powder drying 
such as rotary dryers, etc 

is For detergent applications, the final moisture of the 
agglomerates needs to be maintained below levels at 
which the agglomerates can be stored and transported 
in bulk. The exact moisture level depends on the com- 
position of the agglomerate but is typically achieved at 

20 levels of 1-8% free water (i.e. water not associated to 
any crystalline species in the agglomerate) and most 
typically at 2-4%. 

Detergency Builders and Powders 

25 

Any compatible detergency builder or combination 
of builders or powder can be used in the process and 
compositions of the present invention. 

The detergent compositions herein can contain 
so crystalline aiuminosilicate ion exchange material of the 
formula 



Final Agglomerate C pmpcgjtign 

The present invention produces granules of high 
density for use in detergent compositions. A preferred 
composition of the final agglomerate for incorporation 
into granular detergents has a high surfactant concen- 
tration. By increasing the concentration of surfactant, 
the particles/agglomerates made by the present inven- 
tion are more suitable for a variety of different formula- 
tions. These high surfactants containing particle ag- 
glomerates require fewer finishing techniques to reach 
the final agglomerates, thus freeing up large amounts 
of processing aids (inorganic powders, etc.) that can be 
used in other processing steps of the overall detergent 
manufacturing process (spray drying, dusting off, ate). 

The granules made according to the present inven- 
tion are large, low dust and free flowing, and preferably 
have a bulk density of from 0,4 to 1 .2 g/cc, more prefer- 
ably from 0.6 to 0.8 g/cc. The weight average particle 
size of the particles of this invention are from 200 to 1000 
microns. The preferred granules so formed have a par- 
ticle size range of from 200 to 2000 microns. The more 
preferred granulation temperatures range from 20°C to 
60°C, and most preferably from 20"C to 50°C I but ex- 
cluding 20°C. 



Na z [(AI0 2 ) z -(Si0 2 ) y ]-xH 2 0 

35 

wherein z and y are at least about 6, the molar ratio of 
z to y is from 1 .0 to 0.4 and z is from 10 to 264. Amor- 
phous hydrated aiuminosilicate materials useful herein 
have the empirical formula 

40 

M i ,(zAI0 2 -ySi0 2 ) 

wherein M is sodium, potassium, ammonium or substi- 
45 tuted ammonium, z is from 0.5 to 2 and y is 1 , said ma- 
terial having a magnesium ion exchange capacity of at 
ieast about 50 milligram equivalents of CaC0 3 hardness 
per gram of anhydrous aiuminosilicate. Hydrated sodi- 
um Zeolite A with a particle size of from 1 to 1 0 microns 
so is preferred 

The aiuminosilicate ion exchange builder materiais 
herein are in hydrated form and contain from 10% to 
28% of water by weight if crystalline, and potentially 
even higher amounts of water if amorphous. Highly pre- 
ss ferred crystalline aiuminosilicate ion exchange materi- 
ais contain from 1 8% to 22% wate r in their crystal matrix. 
The crystalline aiuminosilicate ion exchange materials 
are further characterized by a particle size diameter of 
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Irom 0.1 micron to 10 microns. Amorphous materials are 
often smaller, e.g., down to less than aboutO.Ol micron. 
Preferred ion exchange materials have a particle size 
diameter of from 0.2 micron to 4 microns. The term "par- 
fide size diameter" herein represents the average par- 
ticle size diameter by weight of a given ion exchange 
material as determined by conventional analytical tech- 
niques such as, for example, microscopic determination 
utilizing a scanning efectron microscope. The crystalline 
aluminosilicate ion exchange materials herein are usu- 
ally further characterized by their calcium ion exchange 
capacity, which is at ieast about 200 mg equivalent of 
CaC0 3 water hardness/g of aluminosilicate, calculated 
on an anhydrous basis, and which generally is in the 
range of from 300 mg eq./g to 352 mg eq./g. The alumi- 
nosilicate ion exchange materials herein are still further 
characterized by their calcium ion exchange rate which 
is at ieast about 2 grains Ca ++ /gailon/minute/gram/gal- 
lon of aluminosilicate (anhydrous basis), and generally 
lies within the range of from 2 grains/galion/minute/ 
gram/gallon to 6 grains/gallon/minute/gram/gallon, 
based on calcium ion hardness. Optimum aiuminosili- 
cate for buiider purposes exhibit a calcium ion exchange 
rate of af least about 4 grains/galion/minute/gram/gai- 
lon 

The amorphous aluminosilicate ion exchange ma- 
terials usually have a Mg + * exchange of at ieast about 
SO mg eq. CaC0 3 /g (12 mg Mg ++ /g) and a Mg ++ ex- 
change rate of at least about 1 grain/galion/minute/ 
gram/gallon. Amorphous materials do not exhibit an ob- 
servable diffraction pattern when examined by Cu radi- 
ation (1.54 Angstrom Units), 

Aluminosilicate ion exchange materials useful in the 
practice of this invention are commercially available. 
The aluminosilicates useful in this invention can be crys- 
tafline or amorphous in structure and can be naturally 
occurring aluminosilicates or synthetically derived. A 
method for producing aluminosilicate ion exchange ma- 
terials isdiscussed in U.S. Pat. No. 3,985,669, Krummel 
et al., issued Oct. 12, 1976, incorporated herein by ref- 
erence. Preferred synthetic crystalline aluminosilicate 
ion exchange materials useful herein are available un- 
der the designations Zeolite A, Zeolite B, and Zeolite X. 
In an especially preferred embodiment, the crystalline 
aluminosilicate ion exchange materia! has the formula 

Na 12 [(AI0 2 ) 1£ (Si02) lg ].xH 2 0 

wherein x is from 20 to 30, especially about 27 and has 
a particle size generally less than about 5 microns. 

The granular detergents of the present invention 
can contain neutral or alkaline salts which have a pH in 
solution of seven or greater, and can be either organic 
or inorganic in nature. The builder salt assists in provid- 
ing the desired density and bulkio the detergent gran- 
ules herein. While some of the salts are inert, many of 
them alsofunction as detergency buiider materials inthe 



laundering solution. 

Examples of neutral water-soluble salts include the 
aikaii metal, ammonium or substituted ammonium chlo- 
rides, fluorides and sulfates. The alkali metal, and es- 

5 pecially sodium, salts of the above are preferred. Sodi- 
um sulfate is typically used in detergent granules and is 
a particularly preferred salt. Citric acid and, in general, 
any other organic or inorganic acid may be incorporated 
into She granular detergents of the present invention as 

10 long as it is chemically compatible with the resl of the 
agglomerate composition. 

Other useful water-soluble salts include the com- 
pounds commoniy known as detergent builder materi- 
als. Builders are generally selected from the various wa- 

1$ ter-solubie, aikaii metal, ammonium or substituted am- 
monium phosphates, polyphosphates, phosphonates, 
poiyphosphonates. carbonates, silicates, borates, and 
polyhyroxysulfonates. Preferred are the alkali metal, es- 
pecially sodium, salts of the above. 

20 Specific examples of inorganic phosphate builders 
are sodium and potassium tripolyphosphate, pyrophos- 
phate, polymeric metaphosphate having a degree of po- 
lymerization of from 6 to 21, and orthophosphate. Ex- 
amples of polyphosphonata builders are the sodium and 

SB potassium salts of ethylene diphosphonic acid, the so- 
dium and potassium salts of ethane 1-hydroxy-1,1 -di- 
phosphonic acid and the sodium and potassium salts of 
ethane, 1,1,2-triphosphonic acid. Other phosphorus 
builder compounds are disclosed in U.S. Pat. Mos. 

30 3,1 59.581 : 3,21 3,030; 3,422,021 ; 3,422, 1 37; 3,400,1 76 
and 3,400,148. 

Examples of nonphosphorus, inorganic builders are 
sodium and potassium carbonate, bicarbonate, sesqui- 
carbonate, tetraborate decahydrate, and silicate having 

3S a molar ratio of Si0 2 to alkali metal oxide of from 0.5 to 
4.0, preferably from 1 .0 to 2.4. The compositions made 
by the process of the present invention does not require 
excess carbonate for processing, and preferably does 
not contain over 2% finely divided calcium carbonate as 

40 disclosed in U.S. Pat. No, 4,196,093, Ciarke et al„ is- 
sued Apr, 1 , 1 980, and is preferably free of the latter 

As mentioned above powders normally used in de- 
tergents such as zeolite, carbonate, silica, silicate, cit- 
rate, phosphate, perborate, etc. and process acids such 

45 as starch, can be used in preferred embodiments of the 
present invention- 

Poiymers 

50 Also useful are various organic polymers, some of 
which also may function as builders to improve deter- 
gency. Included among such polymers may be men- 
tioned sodium carboxy-iower aikyl celluloses, sodium 
lower aikyl celluloses and sodium hydroxy-lower alkyl 

55 celluloses, such as sodium carboxymethyl cellulose, so- 
dium methyl cellulose and sodium hydroxypropyl cellu- 
lose, polyvinyl alcohols (which often also include some 
polyvinyl acetate), polyacryiamides, polyacryiates and 
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various copolymers, such as those of maleic and acrylic 
acids. Molecular weights for such polymers vary widely 
but mosi are within the range ol 2,000 to 100,000, 

Polymeric poiycarboxyate builders are set forth in 
U.S. Patent 3,308 067, Diehl, issued March 7. 1967 
Such materials include the water-soluble salts of bomc- 
and copolymers of aliphatic carboxylic acids such as 
maleic acid, itaconic acid, mesaconic acid, lumaric acid, 
aconitic acid, citraconic acid and mefhyienemalonic ac- 
id. 

Optionals 

Other ingredients commonly used in detergent 
compositions can be included in the compositions of the 
present invention. These include flow aids, color speck- 
les, bleaching agents and bleach activators, suds boost- 
ers or suds suppressors, antitarnish and anticorrosion 
agents, soil suspending agents, soil release agents, 
dyes, fillers, optica! brighteners, germicides, pH adjust- 
ing agents, nonbuilder alkalinity sources, hydrofropes, 
enzymes, enzyme-stabilizing agents, chelating agents 
and perfumes. 

The detergent granules of the present invention are 
particularly useful in a pouched through-the-wash prod- 
uct. Materials like sodium perborate tetrahydrate and 
monohydrate can be included as part of the granular de- 
tergent compositions of this invention. Pouched 
through-the-wash products are disclosed in the art, e. 
g., those disclosed in commonly assigned U.S. Pat, No. 
4,740,326, Hortel etal., issued April 26, 1988. Another 
useful pouch has at least one of its walls constructed of 
a finely apertured polymeric film. The terms "LAS" and 
"AS" as used herein mean, respectively, "sodium iauryi 
benzene sulfonate" and "alkyl sulfate." "MES" means 
sodium methyl ester sulphonate. The terms like "C 45 " 
mean C 14 and C 1S alkyl, unless otherwise specified. 
TAS means Tallow alkyl sulphate. 

The invention will be better understood in view of 
the following nonlimitsng examples. The percentages 
are on a before drying weight basis, unless otherwise 
specified. 

Example 1 

This Example describes the process in batch mode 
in a pilot plant scale high shear mixer, an Eirich® RV02. 
The powders to be used are in this particular case a 2: 
1 ratio of Zeolite A to finely divided carbonate or Zeolite 
A to finely divided citrate. The surfactant is an aqueous 
paste of C 4E AS with a detergent activity of 76% and a 
water content of 13%. In this Example, a 50% solution 
of NaOH (0.6 kg), is added to the paste (3 kg) in the 
mixer (the Eirich® RV 02) before starting the granula- 
tion. Upon mixing, the paste solidifies and is ground by 
the mixer at 2500 rpm. The process is stopped and the 
powders (t.050 kg) are added. The mixer is operated 
until granulation takes place. The process is then 



stopped and the agglomerates are dried in a fluid bed 
and classified through mesh sieves. The agglomerates 
made have a detergent activity of 60% and a density of 
600 g/L They show excellent physical properties. 

5 

Example 2 

This Example describes the process in batch mode 
in a lab scale high shear mixer (food processor). The 

10 powders to be used are in this particular case a 2: 1 ratio 
of Zeolite A to finely divided sodium carbonate The sur- 
factant is an aqueous paste of C45 AS with detergent 
activity ol 72% and a water content of 24%. In this Ex- 
ample, silica powder (40 g), is added to the paste (40C 

15 g) in the mixer prior to starting granulation. Upon mixing, 
the paste stiffens. The process is stopped and the pow- 
ders (105 g) are added to the paste (335 g). The mixer 
is operated until granulation takes pface. The process 
is then stopped and the agglomerates are dried in a fluid 

20 bed and classified through mesh sieves. The agglomer- 
ates made have a detergent activity of 55-60% and a 
density of 650 g/L. they show excellent physical proper- 
ties. 

25 Comparative Example 3 

This example describes the process of paste con- 
ditioning in continuous mode in a pilol plant twin screw 
extruder, Werner and Pfleiderer® C58 with a barrel in 

30 six sections, followed by immediate granulation of the 
paste exiting the extruder in a lab scale high shear mixer. 
The surfactant is an aqueous paste of sodium linear 
alkyl benzene sulphonate (NaLAS) with a detergent ac- 
tivity of 78% and a water content of 18%. The paste ts 

35 introduced into the extruder at a temperature of 70°C 
and at a flow rate of 150 kg/hr. The paste exiting the 
extruder is agglomerated in the lab scale high shear mix- 
er with a ratio of 2:1 by weight of zeolite A to finely di- 
vided carbonate powders. The paste is added tothe bed 

40 of powders until agglomerates of average particle size 
between 400 and 800 p.m are obtained. The agglomer- 
ates are then dried in a fluid bed and analysed for LAS 
content (described herein as activity). 
The paste is simply pumped through the extruder which 

45 is operated between 100 and 120 rpm. The pasle exiting 
the extruder is still at 70°C and the activity of the result- 
ing agglomerates is 32%. 

Example 4 

so 

Agglomerates are made using the same equipment 
. and weight ratios as described in comparative example 
3. in this example, a solid powder of a copolymer of 
maleic and acrylic acids is added tothe paste at the inlet 
55 of the extruder. Without any cooling, the paste temper- 
ature exiting the extruder is 68°C and the activity of the 
resulting agglomerates is 38%, 
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Comparative Example 5 

Agglomerates are made using the same equipment 
and weight ratios as described in comparative example 
3, However in this example the NaLAS is replaced by a 
surtactant paste containing 60% by weight of sodium 
atkyl sulphate with a carbon chain length of C14-C15 
and containing 25% water, The inlet temperature is 
again 70° C. 

The paste is simply pumped through the extruder and 
exits at a temperature of 70°C. The activity of the result- 
ing agglomerates is 36%, 



Claims 

1. A process for making a granular detergent compo- 
sition comprising the steps of : 

(i) neutralising anionic surfactant acid or acids 
in an excess of alkali to give a surtactant paste 
which comprises at least 40% by weight of an- 
ionic surfactant, said paste having a viscosity 
of at least 1 0 Pa.s when measured at 70°G and 
a shear rate of 25s" 1 , such that the surfactant 
paste remains pumpabie at temperatures at 
which the surtactant is stabte; 

(ii) conditioning said paste; and subsequently, 

(iii) granulating said paste in a high shear mixer/ 
granulator upon mixing with a dry detergent 
powder 

characterised in that said conditioning step (ii) is ef- 
fected by adding chemical structurants to said 
paste, thereby raising the apparent viscosity of said 
paste, and further characterised in that said paste 
is maintained at a temperature of at least 20°C ; but 
excluding 20°C, throughout the granulation step 
(iii). 

2. A process according to claim 1 wherein said chem- 
ical structurant is selected from the group consisting 
of sodium hydroxide in aqueous solution, potassi- 
um hydroxide in aqueous solution, sodium chloride, 
phosphorate, silicate, silica, starch, polymers and 
copolymers, nonionic surfactant, urea and mixtures 
thereof. 

3. A process according to any of claim 2 characterised 
in that said chemical structurant is in a powdered 
form and is selected from the group consisting of 
phosphonate, silicate, silica, copolymers of maleic 
and acrylic acid. 

4. A process according to either claim 2 or 3 charac- 
terised in said conditioning step is carried out by 
means of an extruder, said extruder having one or 
more entry ports in the extruder barrel allow the ad- 



20 

ditton of powders and/or additional pastes which are 
than mixed in the extruder, 

5, A process according to claim 4 characterised in that 
s the paste enters the inlet port of the extruder at a 
temperature between 40°C and 80°C and under a 
vacuum of from 0 to 7.3 kPa below atmosphere 
pressure. 

10 6, A process according to either of claims 4 or 5 char- 
acterised in that the barrel of the mixing section of 
the extruder is cooled by any suitable means includ- 
ing addition of up to 30% by weight of the paste of 
solid carbon dioxide or iiquid nitrogen directly into 

15 the extruder barrel, provided that said paste is main- 
tained at a temperature of between 20°C and 90°C, 
but excluding 20°C, throughout the granulation step 
(iii). 

20 7. A process according to any of claims 4 to 6 charac- 
terised in that the extruder is a twin screw extruder. 



Patents nspriiche 

25 

1. Veriahren zur Herstellung einer granulatformigen 
Waschmittelzusammensetzung, umfassend die 
Schritte: 

(i) Neutralisieren anionischerTensidsaureoder 
-sauren in einem UberschuB an Alkali, urn eine 
Tensidpaste zu erhatten, die mindestens 40 
Gew.-% anionisches Tensid umfaBt, wobei die 
Paste eine Viskositat von mindestens 10 Pa-s, 
gemessen bei70°C und einer Scherrale von 25 
s- 1 , aufweist, so daB die Tensidpaste bei Tem- 
peraturen, bei welchen das Tensid stabil ist, 
pumpfahig bieibt; 

(ii) Konditionieren der Paste; und nachfofgend 

(iii) Granulieren der Paste in einem Hochscher- 
mischer/Granulator beim Vermischen mil ei- 
nem trockenen Waschmitfelpulver, 

dadurch gekennzeichnet, daB der Konditio- 
nierschritt (ii) durch Zugabe chemischer Struktur- 
mittel zu der Paste bewirkt wird, wodurch die 
scheinbare Viskositat der Paste erhoht wird, 

und weiterhin dadurch gekennzeichnet, daB 
die Paste wahrend des gesamten Granulierschritts 
(iii) bei einer Temperatur von mindestens 20°C, 
ausschlieBlich jedoch 20°C, gehalien wird, 

2. Verfahren nach Anspruch 1, wobei das chernische 
Strukturmittel aus der Natriumhydroxid in waBriger 
Ldsung, Kaiiumhydroxid in waBriger Losung, Natri- 
umchiorid. Phosphonat, Silikat, Silika, Starke, Po- 
lymere und Copolymere, nichtionisches Tensid, 
Harnstoff und Mischungen hiervon umfassenden 
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Gruppe gewahlt wird. 

3. Verfahren nach Anspruch 2, dadurch gekennzeich- 
net, daB das chemische Strukturrrnttel in Puiver- 
form vortiegt und aus der Phosphonat, Sifikat, Sili- 
ka, Copoiymere von Maieinsaure und Acrylsaure 
umfassenden Gruppe gewahlt wird. 

4. Verfahren nach Anspruch 2 und/oder 3, dadurch 
gekennzeichnet, daB der Kondstionierschrift mittels 
sines Extruders durchgefuhrt wird, wobei der Extru- 
der eirte Oder mehrere EinlaBoffnungen im Extru- 
derzylinder aufweist, welche die Zugabe von Pul- 
vern und/oder zusatzlichen Fasten ermoglichen, 
welche dann in dem Extruder gemischt werden. 

5. Verfahren nach Anspruch 4, dadurch gekennzeich- 
net, daB die Paste in die EinlaBoffnung des Extru- 
ders bei einer Temperatur zwischen 40 und B0°C 
und unter einem Vakuum von 0 bis 7,3 kPa unter- 
halb atmosph arisen em Druck eintritt. 

6. Verfahren nach Anspruch 4 und/oder 5 ; dadurch 
gekennzeichnet, daB der Zylinder des Mischab- 
schnitts des Extruders durch irgendeine geeignete 
Einrichtung einschlieBltch der Zugabe von bis zu 30 
Gew.-% der Paste art festem Kohiendioxid oder 
fSGssigem Stickstoff direkt in den Extruderzylinder 
gekunit wird, mit der MaBgabe, daB die Paste bei 
einer Temperalur zwischen 20 und 90°C, aus- 
schlieBlich jedoch 20°C, wahrend des gesamten 
Granulierschritts (iii) gehalten wird. 

7. Verfahren nach mindestens einem der Anspruche 
4 bis 6, dadurch gekennzeichnet, daB der Extruder 
ein Doppelschneckenextruder ist. 



Revendications 

1. Precede de preparation d'une composition deter- 
gente granulaire, comprenant les Stapes sutvantes: 

(i) on neutralise un ou des acides tensioactifs 
anioniques dans un exces de matiere alcaline 
pour obtenir une pate tensioactive qui com- 
prend au moins 40 % en poids d'agent ten- 
sioactif anionique, iadite pate ayant une visco- 
site d'au moins 10 Pa.s lorsqu'elle est mesuree 
a 70 D C et a un taux de cisaillement de 25 s" 1 
de telle sorte que la pate tensioactive reste 
pompable a des temperatures auxquelies 
I'agent tensioactif est stable; 

(ii) on conditionne Iadite pate; et ertsuite 

(iii) on granule iadite pate dans un melangeur/ 
granulateur a haut taux de cisaillement apres 
melange avec une poudre detergente seche; 



22 

caracterise en ce que Iadite etape de conditionne- 
ment (ii) est effectuee en ajoutant des structurants 
chimiques a iadite pate, elevant de la sorte la vis- 
cosite apparente de Iadite pate., 
s el caracterise par ailleurs en ce que Iadite pate est 
maintenue a une temperature d'au moins 20°C, 
mais a ('exclusion de 20°C, tout au long de I'etape 
de granulation (iii). 

ro 2. Procede selon la revendication 1 , dans lequet ledit 
structurant chimique estse-lectionne dans le groupe 
comprenant I'hydraxyde de sodium en solution 
aqueuse I'hydroxyde de potassium en solution 
aqueuse, lechlorure de sodium, les phosphonates, 

is les silicates, la silica, I'amidon, des polymeres et 
des copolymers, des agents tensioactifs non ioni- 
ques, I'uree et leurs melanges. 

3. Procede selon i'une quelconque des revendications 
20 1 et 2, caracterise en ce que ledit structurant chimi- 
que se presente sous la forme de poudre et est se- 
lectionne dans le groupe comprenant les phospho- 
nates, les silicates, ia slllce, les copolymeres d'act- 
de maleique et d'acide acryiique. 

25 

4. Proc6de selon I'une queiconque des revendications 
2 et 3, caracterise en ce que Iadite 6tape de condi- 
tionnement est realisee au moyen d'une extrudeu- 
se, Iadite extrudeuse ayant un ou plusieurs orifices 

30 d'entree dans le cytindre de I'extrudeuse pour per- 
mettre I'addition de poudres et/ou de pates supple- 
mentaires qui sont meiangees dans I'extrudeuse. 

5. Procede selon ia revendication 4, caracterise en ce 
as que la pate penetre dans I'orifice d'entree de I'ex- 
trudeuse a une temperature comprise entre 40 et 
80°C et sous un vide de 0 a 7,3 kPa en dessous de 
la pression atmospherique. 

40 6. Procede selon I'une quelconque des revendications 
4 et 5, caracterise en ce que le cylindre de ia section 
de melange de i'extrudeuse est refroidi par n'impor- 
te quels moyens appropries, notamment par addi- 
tion d'une quantite allant jusqu'a 30 %, en poids de 

45 la pate, d'anhydride carbonique solide ou d'azote 
liqu ide directement dans le cylindre de I'extrudeuse , 
pourvu que Iadite pate soit maintenue a une tem- 
perature entre 20 et 90°C, mais a Texclusion de 
20°C, tout au long de I'etape de granulation (iii). 

so 

7. Procede seion I'une quelconque des revendications 
4 a 6, caracterise en ce que i'extrudeuse est une 
extrudeuse a vis jumelees. 

55 
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